We show that every idempotent weakly divisible residuated lattice satisfying the double negation law can be transformed into an orthomodular lattice. The converse holds if adjointness is replaced by conditional adjointness. Moreover, we show that every positive right residuated lattice satisfying the double negation law and two further simple identities can be converted into an orthomodular lattice. In this case, also the converse statement is true and the corresponence is nearly one-to-one.
It is well-known that the algebraic axiomatization of fuzzy logic is provided by means of residuated lattices, see e. g. [1] and [2] . On the other hand, an axiomatization of the logic of quantum mechanics was settled by G. Birkhoff and J. von Neumann by means of orthomodular lattices, see [3] and [4] . Hence, the natural question arises whether an orthomodular lattice can be organized into a residuated structure which should be close to a residuated lattice. For orthomodular posets this problem was already treated by the authors in [5] and for basic algebras by the first author and J. Kühr in [6] . The aim of this paper is to present several possible connections between orthomodular lattices and residuated lattices in a way which extends our approach in [5] and [6] .
In what follows, we recall the basic concepts of residuated structures and introduce several new concepts. Before introducing the notion of a right residuated lattice it is worth noticing that this structure in literature is sometimes called a bounded integral right residuated l-groupoid (see [6] , [2] ), however, we prefer the short name.
Definition 1.
A weak right residuated lattice is an algebra R = (R, ∨, ∧, ⊙, →, 0, 1) of type (2, 2, 2, 2, 0, 0) satisfying the following conditions for arbitrary x, y, z ∈ R: (i) (R, ∨, ∧, 0, 1) is a bounded lattice.
(ii) (R, ⊙, 1) is a groupoid with identity. 
for all x, y ∈ R with x ≤ y and The concept of an orthomodular lattice was introduced by K. Husimi in 1937 and adopted later on by G. Birkhoff and J. von Neumann as a useful tool for the axiomatization of the logic of quantum mechanics since it generalizes models of infinite dimensional Hilbert spaces used for describing the corresponding physical systems.
Definition 3.
An orthomodular lattice (see e. g. [3] and [4] ) is an algebra L = (L, ∨, ∧, ′ , 0, 1) of type (2, 2, 1, 0, 0) satisfying the following conditions for arbitrary x, y ∈ L:
Remark 4. Condition (v) is called the orthomodular law. It is easy to see that orthomodular lattices form a variety and that an orthomodular lattice is a Boolean algebra if and only if it is distributive. Moreover, condition
The aim of our paper is to describe connections between orthomodular lattices and (weak, right) residuated lattices. We start with two lemmata the first of which is well-known for residuated lattices, see e. g. [1] . Since we consider also more general so-called right residuated lattices, we prove that this lemma even holds for these more general algebras. 
Anyone of the following assertions implies the next one:
(ii) follows from (i).
Now to certain residuated lattices we can assign an orthomodular lattice in some natural way. Proof. Let a, b ∈ R. We have
Due to Lemma 5 (i) we obtain a ∧ a ′ = 0. Because of the double negation law and Lemma 5 (i) we conclude
The converse inequality is clear since a ≤ b and a
Unfortunately, the converse of Theorem 7 des not hold. However, if we replace adjointness by conditional adjointness then we are able to prove 
Finally, (a ′ ) ′ = a. 
Of course, the correspondence described in Theorems 7 and 8 is not one-to-one, but we can prove 
It is a natural question if the operations ⊙ and → can be defined on an orthomodular lattice in such a way that one obtains a right residuated lattice. For basic algebras this problem was solved in [6] . Since orthomodular lattices can be considered as special basic algebras, we try to modify this approach in order to solve our problem. We are going to show that it works provided one takes the so-called Sasaki projection (see [3] ) as the operation ⊙. 
Hence, R 2 (L) is a right residuated lattice. Since
R 2 (L) is positive and obviously satisfies the double negation law. Finally, using the orthomodular law, we get 
The converse of Theorem 11 is also true. 
i. e. a → b = 1 which implies
Applying this and the double negation law we conclude that a ≤ b if and only if b ′ ≤ a ′ .
The correspondence described in Theorems 11 and 13 is nearly one-to-one: 
